Effects of gamma-low dose irradiation on skin flap survival in rats.
Skin flap necrosis due to inadequate blood supply has remained a common postoperative problem in constructive surgery. As low-dose irradiation (LDI) has been shown to promote the wound-healing process, this study aims to investigate whether LDI could increase neovascularization and skin flap survival in rats. McFarlane flaps were created in 21 male rats, which were divided into one control and two treatment groups (Ta and Tb). The treatment groups received a whole body single dose of 100cGy gamma ray irradiation before (Tb) and after (Ta) flap surgery. The flap survival area was evaluated after seven days. The skin samples were collected for histological analysis and determining the vascular endothelial growth factor (VEGF) using the immunohistochemical method. Serum malondialdehyde (MDA) was examined with the kit. The mean areas of flap survival were 56.7±3.24, 61.7±2.6, and 66.5±3.82 in the control, Tb, and Ta groups, respectively. There were significant differences between the Tb and Ta groups in comparison with the control group (P<0.05 and P<0.01, respectively). Compared with the control group (8.0±0.73), the mean numbers of the blood vessels in the Ta group (22±1.24) and the Tb group (14±1.29) were significantly higher (P<0.001 and P<0.01). Moreover, the mean numbers of the VEGF-positive cells in the Ta group (4.5±1.04) were significantly higher (P<0.05) than the control group (2.5±0.83). However, no significant differences in the MDA levels were observed among the groups. The findings of this study suggest that LDI has the potential to promote neovascularization to improve flap survival.